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needful to determine fixed points in space which could be re-located 
•with accuracy. This was done by means of a wire cap with 26 wires 
projecting at regular and equal angles in all directions from a point 
in the head about midway between tympana of the two ears. Each 
of these directions was carefully named, and to aid in their mental 
imagery for the subject of experimentation sticks were stuck in a 
billet of wood in the same directions, and solid wooden figures were 
made with a side to the plane of which each stick would be vertical. 
Each time there are thus of course 25 wrong guesses possible, or in 
all 650 errors. It was found, however, after many thousand ex- 
periments, that right and left were very rarely confused, location 
in the median plane was quite accurately determined, and when 
errors occurred here neither right nor left ever had preponderance. 
It was in this plane, however, that the greatest errors, sometimes 
amounting to 180°, occurred in judging locations front and back. The 
number and size of errors in the right and left field were surprisingly 
alike. Preyer assumes that the nerves of each ampulla have a specific 
energy of localization in space peculiar to themselves. Thus the 
horizontal canal is strongest stimulated by sounds in the horizontal 
plane, the upper vertical or anterior by sounds from front and above, 
and the lower vertical or posterior by sounds from behind and 
below — each according to its position in the head. That canal is 
strongest stimulated with the plane of which the direction of the 
sound (whether through the air and meatus, etc., or through the 
bones of the skull) makes the smallest angle. These sounds are con- 
fused when coming from positions where this angle is nearly alike 
for two canals. This in general the experiments confirm, although 
a few positions resist this interpretation. With one ear closed, feeble 
sounds far over into the field of the closed ear seemed on the side of 
the open one. 

Ueber die Sehrift von Schattbewegungen. Von Prof. Hensen. Zeit- 
schrift f . Biologie, 1886, Heft 3. 

Professor Hensen' s logograph (Sprachzeichner), the older form of 
which was described by Griitzner in his Physiologie der Sprache, has 
been much improved upon by Hensen of late, and can now be had of 
his mechanic (Zwickert, Danische Strasse, Kiel). It now represents 
better than has ever been done before the impulses which speech 
imparts to the ear. The curves are very small, but uniform for 
different pitches, and made by a membrane rigid enough to check 
after vibrations. That fine curves only a few hundredths of a milli- 
metre long may be made legible and reproducible, it was necessary 
to warm the glass plate and smoke it over a gas jet so that the coat 
of soot upon it could just be seen. The mechanical difficulties 
encountered were great and have occupied Hensen off and on for 
fifteen years, but now are so far overcome that a pupil of his, Dr. 
Paul Wendeler, has graphically reproduced a number of consonant 
sounds with this apparatus, which are described and presented in 
magnified form in an article following the above. This apparatus 
seems at least to have one advantage over attempts to write directly 
from the tympanum or from artificial tympana, or over all such 
results as Fick has just described (Betrachtungen iiber den Mecha- 
nismus des Paukenfells, Verhandl. d. med. Gesellsch., Wurzburg, 
1886), in that its eigenton is mainly eliminated. 



